The possibility of some correlation between high nickel and high chromium contents in tektits was noted by Taylor (1962) and also by Schnetzler and Pinson (1963) . Although high and highly variable Ni contents may be expected from the meteoritic impact origin theory of tektites, high and variable Cr contents should not be expected, since Ni is a major element in most meteorites and Cr occurs only as a trace (>0.4%), especially in those meteorites which are richest in nickel. Therefore, a correlation between Ni and
Cr would be of great interest and could possibly be of use in determining the origin of tektites.
The purpose of this investigation is to determine the content and variability of nickel and chromium in Ivory Coast tektites.
II. Previous Work
There are no published analyses of the chromium in Ivory Coast tektites and only one analysis of nickel which was 105 p.p.m. Ni by neutron activation (Ehmann, 1960) .
However, there has been some work done on other tektite groups. These analyses are tabulated in Appendix II and shown in Fig. 2 . Of these 83 analysis, 72 are of tektites with less than 100 p.p.m. chromium. There is therefore a paucity of data on tektites containing more than 100 p.p.m. Cr.
All of these analysis will be discussed along with the results of this study in section V of this thesis.
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III Analytical Procedure
A standard tektite was determined by atomic absorption techniques and the other tektites were compared with it using x-ray emission. All tektites were ground to a fine powder in a boron carbide mortar.
A) Atomic Absorption i) preparation of samples
One tektite (T5653)was determined for nickel and chromium using the addition method, comparison with W-l, and also by comparison with primary standards of Ni and Cr. A sample of W-1 was analyzed using the addition method and also by comparison with standard solutions. Duplicate analyses were made of both W-1 and T5653.
About 0.5 gram of T5653 and 1.2 grams of W-1 were accurately weighed and put into platinum dishes. About 10 ml.
of distilled and demineralized water was added to each sample.
Three ml. of perchloric acid (vycor distilled) and 15 ml. of HF acid were added per gram of sample. The solutions were then evaporated to dryness on a steam bath. Another 10 ml.
of HF was added to each sample during the evaporation. Then about 50 ml. of 2 normal HC1 (vyclor distilled) was added to each sample and evaporated to dryness. 2 normal HCI was added a second Li-e and acjain evaporated L L yness.
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The samples were then dissolved in 25 ml. of exactly 0.2 normal HC1. These solutions are hereafter referred to as the original solutions.
ii) preparation of Ni and Cr primary standards iii Addition Method
Five ml. aliquots of both the T5653 and W-1 original solutions were taken and diluted to ten ml. with exactly 0.2 normal HC1. Two more five ml. aliquots were taken from each of the original solutions to which the additions were made.
An aliquot of the diluted primary nickel standard was 
B) X-ray Emission Procedure
The powdered tektites were all compared by x-ray emission to one tektite (T5687) which was carefully compared with the tektite (T5653) determined by atomic absorption methods as previously described. Two standards were used because there was not sufficient powdered T5687 left to put into solution for atomic absorbtion work due to earlier attempts at analysis.
The powdered samples were loaded into leucite holders and packed as uniformly as possible. One tektite was repacked and recompared five times in order to determined the reproducibility of the method.
The samples were run on a General Electric XRD-6 vacuum x-ray spectrometer. A LiF crystal and W target were used with a scintillation counter and a flow tube counter in a vacuum. Several twenty second counts were taken at the element peak and in the troughs on either side of the peak.
The averages of the counts were used to determine the peak and troughs. The peak heights were calcualted assuming a straight line between the two background counts. The nickel peak was measure at 28 equals 49.970 with backgrounds at 48.720 and 47.59°. The chromium peak was measured at 69.41°, background at 71.970 and 66.970
IV Analytical Results
A) Standard Tektite (T5653) by atomic absorption
The analyses for chromium in T5653 and in W-1 are shown in Table 1 . is within the range of published analyses for W-l, (Fleischer, 1965) . The range of values for Cr in T5653 is +8% which is only a statement of precision for replicate analyses.
The analyses for nickel in T5653 and in W-1 are shown in Table 2 . (Fleischer, 1965) .
The results for nickel in W-1 are in the case of T5653. Therefore, since the W-1 solution is about 3.3 times as concentrated, the effect of the other elements on the analyses for Ni and Cr should be much more pronounced in W-l than in T5653, which seems to be the case.
The effect of this difference in concentration in comparison of the tektite to W-1 would be to depress the absorption in the tektite solution relative to the W-1 solution, therefore yielding too low a value for the tektite.
Obviously this problem must be resolved before the analyses for nickel can become meaningful in terms of the absolute quantity of nickel. The chromium analyses are, however, still satisfactory.
B) Tektites analyzed by x-ray emission
The results of the x-ray comparison are shown in Table 3 . The tektite analyzed by Ehmann (1960) is within this range.
It must be remembered that the values for nickel can only be interpreted relatively since the absolute content of nickel in the standard tektite is not well known. (Snedecor, 1946) , (see Fig. 2 ).
The results also show that the variation of Cr content is small compared to the variation of Ni content. This is con--sistent with the scant published information on other tektite groups which contain greater than 100 p.p.m. Cr. Preuss (1935) Taylor (1962) analyzed 24 australites. Heide (1938 Heide ( , 1939 analyzed 1 phillipinite, 1 Java tektite and 1 Thailand tektite.
Chao ( If nickol is highly variable within a group of tektites then that would indicate a meteoritic impact origin because nickel is a major element in most meteorites and variable contamination would be expected. Since Cr very seldom occurs in quantities greater than about 0.4% in meteorites (Nichiporuk, et al., 1967) it is difficult to argue for variable contamination of Cr from the meteorite. More important is the fact that irons which are very high in Ni content (a few per cent) usually contain less thanonehundred p.p.m.
Cr (Mason, 1962 ). Therefore any intrepretation of nickel and chromium variations in tektites has to take into account the high variability of nickel content in almost all tektite groups, and the fact that while chromium is highly variable in groups which average less than 100 p.p.m. Cr it is remarkably constant in groups which average greater than 100 p.p.m. Cr.
The concept of vapor fractionation of silicates has been studied by several workers, the most recent being Walter (1967) . His paper includes a summary of the earlier work on the subject so it is not necessary to review all of the work in this paper. His work shows that transition metals can be enriched consider'ably through the process of selective volatilization or vapor fractionation in an oxidizing atmosphere. Therefore, it would be expected that both nickel and chromium would be enriched in silicates that were subjected to conditions of high temperature and low pressure. Moreover, since chromium is more refractory than nickel one would expect the effect to be greater with Cr than with nickel.
The tektites with greater than 100 p.p.m. Cr are anamalously high in both Ni and Cr compared to crustal rocks (see Table 5 ), of comparable SiO 2 content. were much more contaminated by the meteorite as evidenced by the nickel content and variation and heated to much higher temperatures or for a longer period of time resulting in high chromium contents due to more selective volatilization.
Therefore, it appears that high Cr content is an indication of selective volatilization and that this is connected with large amounts of Ni contamination.
VI Suggestions for Future Work
The most pressing problem at the present time is the difficulty of getting a meaningful nickel analysis using atomic absorption techniques. The most probable solution to this difficulty would be to make a synthetic W-1 and a synthetic tektite using the appropriate mixtures of pure elemental oxides to approximate the composition of these 
